Abstract: Much of the previous literature has studied the relationship between individual lifestyle factors and the health-related quality of life (HRQOL). However, only a few studies combined them to explore their relative importance to the HRQOL in the elderly. This study assesses the HRQOL of the urban, rural, and institutionalized Chinese elderly and explores the relative contributions of different lifestyle factors to their HRQOL. The SF-36v2 Health Survey, the WHOQOL-OLD module, and the socio-demographic and lifestyle questionnaire were utilized in this study. Hierarchical regression was performed in order to analyze the results. The physical and mental component scores of the SF-36v2 survey were 47.05 ± 9.95 and 54.92 ± 9.92, respectively. The total score for the WHOQOL-OLD module was 73.01 ± 11.99, with institutionalized persons reporting lower scores. For the physical component of the elderly participants' HRQOL, the R 2 value changed the most (0.116) when exercise-and-labor-related factors were added in. For the mental component, sleep-related (0.054), and leisure-time-activity-related factors (0.053) caused the largest change of the R 2 value. For the elderly-specific HRQOL, measured by the WHOQOL-OLD module, the leisure-time-activity-related factors caused the largest change in the R 2 value (0.119), followed by exercise-and-labor-related factors (0.078). Heterogeneity was present among the three subgroups. In sum, compared with their community-dwelling counterparts, the HRQOL of institutionalized older people was relatively poor and different lifestyle factors contributed to the HRQOL differently.
Introduction
The human population is aging rapidly around the world. According to the World Health Organization (WHO), between 2015 and 2050, the proportion of over-60-year-olds of the world's population will nearly double from 12% to 22% [1] . China is one of the fastest aging countries with the largest number of elderly. By the end of 2015, there were 144 million people aged 65 years or older living in China, accounting for one-fifth of the world's elderly population [2] . According to the U.S. Census Bureau, it will take China only 26 years to double the percentage of the elderly in their population, from 7% in 2000 to 14% in 2026 [3] . Improving the health level of the elderly to attain healthy aging has become an important issue in order to relieve the intense pressure brought by the aging world [4, 5] .
With the development of medicine and the medical sciences, health is now defined as the physical, mental, and social well-being, not merely the absence of disease or infirmity. Accordingly, health-related quality of life (HRQOL) is a multidimensional construct describing individuals' perceptions of their physical, psychological, and social functioning [6] . Studying the HRQOL and its related factors in the elderly has been recognized as an important issue for health management and policy decisions [7] [8] [9] .
Lifestyle factors are the most basic and modifiable individual variables that are connected to the HRQOL. Many previous studies have studied the relationship between the HRQOL and each lifestyle factor individually: smoking status [10, 11] , drinking status [12] , sleep problems [13] , exercise level [14] , leisure activities [15] , and so on. However, there were a few studies that combined them together to explore the relative contributions of different lifestyle factors to the HRQOL in the elderly. In this study, five different aspects of lifestyle factors were combined together to explore their relative importance for the HRQOL of the elderly. The results from this study will provide helpful information regarding the choice of effective lifestyle intervention to promote the HRQOL of the elderly. Furthermore, this study involves urban, rural, and institutionalized participants, which can represent different older people to some extent.
Materials and Methods

Subjects and Data Collection
This study included three different subgroups of the elderly: the urban, rural, and institutionalized elderly. Compared with the community-dwelling elderly, the institutionalized elderly lead a highly-structured collective lifestyle that is obviously different from those who live in their own home in a community [16] , while for community residents, those from urban and rural areas also have different lifestyles. Living in rural areas has been linked with a lower education level, poor economic status, less developed transportation, and harmful health-related behaviors [17, 18] . Thus, considering the different characteristics among them, samples were collected from these three populations.
Community participants were recruited from three representative urban communities and 11 rural villages, and institutionalized participants were recruited from 11 nursing homes in Xi'an, China. All the local target residents at selected communities or villages were informed of the study, and only those who came to the designated locations and met the inclusion criteria were involved. In nursing homes, one was included only if he/she meet the inclusion criteria. The inclusion criteria were: (1) aged 65 years or older; (2) community participants who lived in selected areas >5 years or institutionalized participants who lived in the selected nursing home >1 month; and (3) willingness to participate. At least 500 (which was larger than the minimum sample size suggested by the WHOQOL-OLD project protocol [19] ) eligible respondents were selected from urban/rural areas, respectively, but only 266 eligible respondents were selected from the 11 nursing homes.
The survey was conducted face-to-face from July to November, 2014. Researchers who participated in this survey were graduate students in our department, and they were all formally trained and passed a uniform examination before the survey began. All procedures performed in this study involving human participants were in accordance with the ethical standards of the Xi'an Jiaotong University Ethics Committee (no. 2014-38). Written informed consent was obtained from each participant prior to the start of the study.
Instruments
Health-Related Quality of Life Measures
We applied the Chinese (mainland) SF-36v2 Health Survey and the simplified Chinese WHOQOL-OLD module in this study to measure the HRQOL of the elderly.
The SF-36 is one of the most widely-used generic HRQOL measures in the world [20] . It contains 36 items, and except for the one single item relating to health transition (HT), the remaining 35 items could be grouped into the following eight health domains: physical functioning (PF), role-physical (RP), bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), role-emotional (RE), and mental health (MH). The eight domains could be further aggregated into two summary measures: physical component summary (PCS) and mental component summary (MCS). The standard (four-week recall) Chinese (mainland) version, provided by Quality Metric Incorporated (Lincoln, RI, USA), was used in this study. The 2009 U.S. general population norms were used as references due to the lack of general mainland Chinese population norms, but the equivalence of the SF-36 summary scales in the Chinese population has been proved [21] . Thus, all domains and summaries were calculated as norm-based scores, which have the means of 50 and standard deviations (SD) of 10. For all domains and summaries, higher scores indicated better HRQOL.
The WHOQOL-OLD module is an elderly-specific HRQOL measure which contains 24 items, which are divided into the following six domains: sensory abilities (SAB); autonomy (AUT); past, present, and future activities (PPF); social participation (SOP); death and dying (DAD); and intimacy (INT). Each domain provides a summary score and an overall score is calculated from the set of 24 items. The transformed scores ranging from 0-100 were used, with higher scores indicating a better HRQOL. The simplified Chinese version was provided by the WHOQOL group research center in China. Its reliability and validity were tested and confirmed in the Chinese population [22] .
Socio-Demographic and Lifestyle Questionnaires
Several socio-demographic information categories were included, such as gender, age, education level, and personal monthly income. Lifestyle information included smoking and drinking status, diet status (determined by the fresh fruit consumption frequency, on-time meal frequency, and food control), sleep status (determined by on-time sleep frequency, sleep disorders prevalence, and taking sleeping pills), exercise and labor status (determined by the frequency of their physical exercise, housework, and/or physical labor participation), and leisure time activities. According to the original design, the 11 detailed leisure time activities were transformed into six groups. The first group was named "individual sedentary pastime", which contained watching TV/listening to the radio and reading books/newspapers; the second group was named "individual outdoor activities", which referred to outdoor walking/fishing; the third group was named "individual non-developmental interest", which included hand-making for fun and planting flowers; the fourth group was named "developmental interest", which included singing/dancing/instrument-playing and writing/handwriting/collection/appreciation; the fifth group was named "interactive entertainment", which included talking with others, playing chess or cards, and playing with a pet; and the last group referred to travel. If one was often engaged in one of the 11 leisure time activities, he/she scored one point accordingly, otherwise he/she scored zero. By adding up the scores of the according leisure time activities, the six groups of leisure time activity scores were obtained.
Statistical Analysis
The participants were considered as a whole group, and were also divided into three sub-groups: urban, rural, and institutionalized elderly. For categorical data, we used relative numbers (frequency and proportion) to describe them and used chi-square analysis to compare their differences. For age, we used the mean and SD to describe it and used a one-way ANOVA to compare the difference among the subgroups. Scores were compared among the three subgroups using a one-way ANOVA. If significant differences were found, pairwise multiple comparisons were conducted to further examine the differences between the subgroups. Hierarchical linear regression analyses were performed to identify the relative contributions of different lifestyle factors on the HRQOL in the elderly. Independent variables included all characteristics shown in Table 1 . Among them, age, education level, personal monthly income, and the six groups of leisure time activity scores were included as continuous values. Other categorical variables were included in the form of dummy variables. Different aspects of lifestyle factors were added into the regression model step by step. In model 1, only the basic characteristics were included; in model 2, the smoking and drinking status were added; in model 3, three diet-related factors were added; in model 4, three sleep-related factors were added; in model 5, three exercise-and-labor-related factors were added; and in model 6, the six groups of leisure time activities were added. Data analyses were carried out in the SPSS 13.0 statistical software (SPSS Inc., Chicago, IL, USA), with a p value less than 0.05 being the statistically significant level. 
Results
Characteristics of Participants
The final study sample consisted of 1369 elderly participants, including 542 participants from urban areas, 561 from rural areas, and 266 from nursing homes. Table 1 shows the participant characteristics. Of the whole sample, 60% of respondents were female, the mean age was 73.32 years, 49.9% had only finished primary school education or had no schooling and 40.5% had a personal monthly income of less than 500 Chinese Yuan (CNY). There were statistical differences in characteristics among the three subgroups, except for gender. Institutionalized persons were older than the urban and rural participants. The rural participants' education level and personal monthly income was much lower compared with those of the other two subgroups.
Distributions of Health-Related Behaviors and Lifestyle
The distributions of health-related behaviors and lifestyle of the participants are shown in Table 1 . Most were non-smokers (70.3%), non-drinkers (76.5%), had on-time meals (95.5%), and controlled their food intake (83.4%), slept on time (88.1%), and seldom took sleeping pills (91.6%), did physical exercise (69.7%), did housework (65.4%), and seldom participated in physical labor (69.7%). On leisure time activities, most elderly participants engaged in an individual sedentary pastime (85.2%), outdoor activities (73.3%), interactive entertainment (79.6%); and did not engage in individual non-developmental interest (55.7%), developmental interest (83.0%), and travel (77.0%). Furthermore, 43.1% ate fresh fruit frequently and 22.2% frequently suffered from sleep disorders.
There were many statistical differences among the subgroups. In rural participants, more were smokers and their fresh fruit consumption frequency was the lowest. They performed physical exercise less, but participated in physical labors more and took sleeping pills less. Institutionalized participants had the largest proportion of abstainers, ate and slept regularly, and did less housework. However, they had a higher elderly proportion who frequently suffered from sleep disorders and took sleeping pills frequently. The urban elderly participated more in diverse activities. Except for developmental interests, their participation rates on other leisure groups were the highest among the subgroups. A high proportion of the institutionalized elderly spent their leisure time on developmental interests, and they had the extremely low elderly proportion who engaged in individual non-developmental interest. Table 2 presents the SF-36v2 and WHOQOL-OLD scores of the total participants and by subgroups. The PCS score was lower than 50 and the MCS score was higher than 50, which indicated a relatively poor physical health and better mental health than the general population. Among the subgroups, institutionalized elderly scored the lowest on the PCS, relatively lower on the MCS. On the eight SF-36v2 health domains, there were no differences on the BP and GH domains, but the institutionalized subgroup scored lower than the urban and rural subgroups on the PF, VT, and SF domains. The urban subgroup scored higher than the other two counterparts on the RP, SF, RE, and MH domains. For the WHOQOL-OLD module, the total score of the overall sample was 73.01, with the highest score on the DAD (88.31) domain and lowest on the INT (63.42) and SOP (68.29) domains. The institutionalized elderly reported the lowest total score, and urban elderly reported the highest. The urban subgroup scored higher than the other two subgroups on the SAB, AUT, and INT domains. The rural participants scored higher than the other subgroups on the PPF and SOP domains. There was no difference among the three subgroups on the DAD domain. 
Health-Related Quality of Life Scores
Relative Contributions of Different Lifestyle Factors to the HRQOL
In Table 3 , which determines the physical component of the elder participants' quality of life (PCS), all included factors explained 29.9% of the variance. It can be seen that the R 2 changed the most (0.116) when the three exercise-and-labor-related factors were added. The physical HRQOL was positively associated with a higher education level, being a drinker, and higher scores on developmental interest, interactive entertainment, and travel. It was negatively associated with being female, seldom eating fresh fruit, suffering from sleep disorders, taking sleeping pills, seldom participating in physical exercise, sometimes or seldom doing housework, and sometimes or seldom participating in physical labor. Among the three subgroups (data not shown in table), all the included factors explained 34% variance of the urban respondents' physical HRQOL, with exercise-and-labor-related factors (0.109), and sleep-related factors (0.095) causing the largest R 2 change. For the rural subgroup, 27.4% of the physical HRQOL variance was explained. Among the different factors, exercise and labor (0.110) caused the largest R 2 change. For the institutionalized subgroup, 41.1% of the physical HRQOL variance was explained by all the included factors, with exercise and labor (0.164) causing the largest R 2 change. For the mental component (Table 4) , the included factors explained 21.8% of the variance in all. Sleep (0.054), leisure-time-activity-related factors (0.053) caused the largest R 2 change. When all the factors were added, the mental HRQOL was positively associated with older age, higher education level, and higher scores of four leisure time activity groups. It was negatively associated with seldom eating fresh fruit, seldom having meals on time, suffering from sleep disorders, taking sleeping pills sometimes, and doing physical exercise sometimes/seldom. The included factors explained 31.1%, 25.6%, and 23.4% of the variance for the urban, rural and institutionalized subgroups respectively. And there is heterogeneity on the contributions of different lifestyle factors to the mental HRQOL among the subgroups. For the urban subgroup, sleep caused the largest R 2 change (0.102), then was diet (0.063), leisure time activities (0.061), and exercise and labor (0.058) that caused nearly the same amount of R 2 change. For the rural subgroup, sleep-related factors also caused the largest R 2 change (0.085). However, among the subsequent three-factor sets, exercise and labor were not included, as it only caused an R 2 change of 0.015. For the institutionalized elderly, it was exercise-and-labor-related factors that caused the largest R 2 change (0.068). Next was diet (0.044) and leisure-time-activity-related factors (0.041), Sleep-related factors only caused an R 2 change of 0.033 when they were added into the regression. For elderly-specific HRQOL, measured by the WHOQOL-OLD, the factors explained 32.2% of the variance in total (Table 5) . Among the different factors, when leisure-time-activity-related factors were added, the R 2 changed the most (0.119); next came exercise-and-labor-related factors (0.078). When all the factors were added, the elderly-specific HRQOL was positively associated with a higher education level, higher scores of five leisure time activity groups, and negatively associated with seldom eating fresh fruit, seldom having meals on time, suffering from sleep disorders, and sometimes or seldom doing physical exercise or housework. The included factors explained 37.8%, 29.5%, and 43.9% of the variance for the urban, rural, and institutionalized subgroups, respectively. Among the different factors, the leisure-time-activity-related factors caused the largest R 2 change for the three subgroups of older people (urban: 0.146; rural: 0.084; institutionalized: 0.148). The next relatively important factor sets were not the same among the three subgroups. For urban people, it was sleep-related factors (0.089) and exercise-and-labor-related factors (0.070); for rural people, it was exercise-and-labor-related factors (0.079) and diet-related factors (0.058); and for the institutionalized elderly it was exercise-and-labor-related factors that caused the second highest R 2 change (0.146), then were diet (0.060) and sleep (0.055) related factors. 
Discussion
In general, based on the results of the present study, we might conclude that the HRQOL of participants was rather poor. Compared with older people from other parts of China, Shanghai's elderly reported a higher PCS score of around 50, and a comparative MCS score of around 54 [23] , while a large urban sample of the elderly from the Liaoning province reported even higher levels with average PCS and MCS scores of 53.7 ± 21.5 (mean ± SD) and 58.9 ± 18.9, respectively [24] . However, compared to the U.S. and Canadian norms of the elderly [25, 26] , the HRQOL level was similar to them. A large sample study (4316 respondents) on the quality of life in older adults was carried out by the WHOQOL Group and involved 20 countries from around the world. They reported higher overall WHOQOL-OLD scores than the elderly in our study [27] .
One reason to explain these findings could be that the low income of most participants does not adequately cover their living expenses and, thus, they would face multiple problems that influence the quality of their life [28] . Another reason might be that a number of institutionalized older people who had obviously poor physical health were included [29, 30] and certainly reported poor HRQOL compared with the other two subgroups. These results strongly suggest that administrators should anticipate greater healthcare demands from institutionalized populations. To further compare the HRQOL between urban and rural subgroups, the physical and elderly-specific HRQOL were at a comparable level, but the mental HRQOL of the elderly in rural areas was significantly lower. This may be explained by the lower education level of rural Chinese people and the low income, which may force them to work hard to farm their land in order to secure their basic livelihood [31, 32] .
Among the included lifestyle factors, except for smoking, and sleeping on time, the others were related to the HRQOL of the elderly to varying degrees. This result emphasized the importance of including interventions of lifestyle modification in healthy aging policy [33] . As for the different lifestyle factors, the hierarchical regression models showed the relative importance of them on the HRQOL of the elderly. Exercise-and-labor-related factors were the most important contributors to physical HRQOL, while sleep-related and leisure-time-activity-related factors contributed most to the mental HRQOL. Furthermore, leisure-time-activity-related factors contributed most to the elderly-specific HRQOL. Thus, to be most effective with improvements in physical health and physical HRQOL, interventions should focus on the exercise and labor aspect. As much of the previous literature has concluded, involvement in regular exercise elicited a number of favorable responses, ranging from the prevention of a number of functional declines to providing psychological benefits related to preserving cognitive function, and alleviating depressive symptoms and behaviors [14, 34, 35] . In order to improve the mental and elderly-specific HRQOL, both of which emphasize subjective feeling, people should focus on the leisure time activity aspect because most of the elderly do not work anymore. Thus, leisure time activities became an important part of elderly life and provide them with life value and meaning [36] . Through participating in leisure time activities, people can generate positive emotions, acquire additional skills and knowledge, and they may also build connections with other people if they participate in interactive entertainment [37] . Apart from leisure time activities, sleep-related factors also play an important role in predicting the mental HRQOL of the elderly, and this was in accord with earlier research [13] .
Among the different subgroups, the relative importance of different lifestyle factors was also different. The exercise and labor aspect should be especially emphasized in the institutionalized subgroup. Furthermore, leisure time activities explained a large part of the variance of the HRQOL measured by the WHOQOL-OLD. In the urban subgroup, apart from leisure time activities and exercise and labor, sleep was the most critical aspects that influence the HRQOL. In the rural subgroup, sleep and diet were relatively important predictors of the HRQOL, apart from exercise and labor and leisure time activities. Thus, when carrying out interventions of lifestyle modification toward different people, implementers should concentrate on different aspects.
Apart from lifestyle factors, other significant personal characteristics associated with the HRQOL were gender (only on MCS), age (only on PCS), and education level. The signs of significant characteristics are mostly in line with the literature. [25, [38] [39] [40] [41] There were three major limitations of this research. Firstly, our study was implemented only in one area and the sample was not randomized, which limited the generalizability of the results for the whole of mainland China. Secondly, it would be ideal to compare the SF-36 results with the norm of the Chinese general population; however, the norm is unavailable. Thirdly, the factors included were limited and we were not able to examine environmental and social factors that may contribute to the HRQOL at the same time.
Conclusions
The findings of this study add to the growing body of evidence that lifestyle factors play a significant role in the HRQOL which, in turn, indicates the importance of including interventions of lifestyle modification in healthy aging policies. Additionally, the results showed that different lifestyle factors contributed to elderly HRQOL differently. Thus, to be most effective at the improvement of physical health and physical HRQOL, interventions should focus on the exercise and labor aspect. On the other hand, to improve the mental and elderly-specific HRQOL, both of which emphasize subjective feeling, related interventions should focus on the leisure time activity aspect. There was heterogeneity among the urban, rural, and institutionalized older people. Thus, the implementation of lifestyle interventions should concentrate on different aspects when dealing with different populations.
